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Abstract  The main intention of this study is to explore 
the relationship between information and communication 
technology (ICT) and inclusion. The target group is 
students who are conceived as having learning difficulties 
or special educational needs. To illuminate this issue, we 
draw on data collected in a recent national research project 
about the quality of special education in regular schools in 
Norway, the "SPEED project". One of the results is that 
ICT use among students with learning difficulty is more 
frequent than among average students, but not as 
widespread as you would expect, considering the alleged 
affordances of ICT for these students. 
Keywords  ICT, Learning Difficulties, Special 
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1. Introduction
1.1. Context of the Research 
Ninety-six percent of all Norwegian learners aged 6–16 
attend the common, free mainstream school, run by the 
local educational authorities. After the 1975 legislation 
reform, no children, even if they for instance are disabled, 
can be denied access to the local school; the new Act of 
Education covered all children. In the wake of the reform, 
the state special schools eventually closed down. A few 
local or private special schools exist, however. Hence, in 
principle, the common model is that disabled and 
non-disabled students, girls and boys and high and low 
achievers from diverse sociocultural backgrounds attend 
class together1. There is no permanent streaming according 
to ability. All learners are to receive differentiated and 
adapted instruction in the local school. Very few (0.6%) are 
in special schools or special units in ordinary schools, and 
3.6% attend private schools (1). The legislation ensures 
children with disabilities or other identified special 
educational needs (SEN) rights to special education or 
other adapted support in the schools where they are. 
Parallel rights exist for bilingual learners. The indigenous 
population, the Sámi, have their own syllabus in the Sámi 
language. Deaf children have a right to be taught in sign 
language (2). 
While special schools are very few after the state special 
schools closed down2, special education is a right in all 
schools for those in need of it. The right to special 
education is non-categorical; it is intended to ensure 
adapted and equitable education for persons who do not, or 
cannot, gain satisfactory benefits from the regular teaching 
(Education Act §5-1). Through an expert assessment 
procedure (“statementing”), it is determined whether the 
students in question are entitled to special education and 
hence additional resourcing. Special education is offered to 
an average of about 8 % of the students. Part-time special 
education within, or in connection with, ordinary classes is 
the most common organization of the special educational 
program (3). In addition to students with a disability, the 
group identified as having SEN consists of students with 
dyslexia or problems in the school subjects and students 
with behavioral problems. But, according to the teachers in 
the SPEED project, there are about twice as many students 
with learning difficulties in Norwegian schools who are not 
referred to special education (4). 
1 The number of students in the state special schools never exceeded 1% 
of all students (Haug 2014). These schools closed down in the early 
nineties. 
2 Many of the state special schools were turned into competency centers 
to support local schools. 
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The extent of special education lessons offered varies 
from just several per week to most lessons throughout the 
week. For the rest of the lessons, the student follows the 
ordinary program of the class. The intention is to offer 
special education in the regular classroom, but an increase 
in the use of pull-out solutions and special classes is 
registered (5). All learners, with or without SEN, are 
supposed to be in a learning environment characterized by 
adapted education, meant to provide equal opportunities in 
the school for all, “regardless of abilities and aptitudes, age, 
gender, skin colour, sexual orientation, social background, 
religious or ethnic background, place of residence, family 
education or family finances” (6). Special education is seen 
as part of the adapted education. 
What about ICT in this picture? In Norwegian schools, a 
student’s ability to make use of information and 
communication technology is seen as one of five basic 
skills, along with reading and writing etc. (7). These basic 
skills are incorporated into the syllabuses for all subjects. 
Investments in digital technology have been numerous, and 
after our study was done, an increasing number of schools 
have bought tablets or computers to all first-year students. 
The effect of increased access to these devices is still 
unknown, but has the potential to support inclusion.  
1.2. Research Questions 
The main intention with this study is to explore the 
relationship between ICT and inclusion for students who 
are seen to have some sort of learning difficulty.  
Our specific research questions are: 
To what extent is ICT in any form used by students with 
learning difficulties? 
To what extent does the use of ICT support inclusion for 
students with identified special educational needs? 
The notion of learning difficulties is used in a broad 
sense, referring to any kind of individual obstacles to 
learning, as identified by the teacher, including, for 
instance, major disabilities as well as mild literacy or 
behavioral problems. Neurologically based learning 
disabilities are part of the term, the way it is used here (8). 
Some of the students with learning difficulties are referred 
to special education, but the majority of them are not, as we 
have seen above. For that reason our inquiry, in addition to 
looking into education for students with a statement of 
special educational needs, includes other students with 
difficulties as well. 
1.3. Theoretical Framework 
In this passage, we briefly introduce a general 
understanding of inclusion in education, linked to the 
specific part played by ICT in inclusion. 
Inclusion is not a state; it is a process (cf (9)). 
Developing inclusion is about continuous efforts to 
increase and develop inclusive cultures, policies and 
practices in education. “Developing learning and 
participation in schools” is the subtitle of the Index for 
Inclusion, indicating how inclusion is framed in that book 
(10). Inclusion is not reduced to a question only of where 
teaching takes place. By inclusion in this study we refer to 
the necessity for all learners to develop their learning 
potential as fully as possible, belonging to a learning 
community and to a social and cultural community. 
Inclusion is physical, social and psychological, but also 
related to learning benefit, in other words not limited to 
physical or social factors only (11). These aspects are 
captured in seeing the development of learning as well as 
of participation as basic pillars of inclusion in education 
(10). Learning is in this study mainly seen as academic 
benefit, and participation as the social and psychological 
part of inclusion. Consequently, identifying and reducing 
barriers to learning and participation becomes the 
educational challenge. 
The barriers are not primarily seen to be inherent in the 
child; they are rather seen as parts of the learning 
environment, such as teaching and learning methods and 
materials. The materials, for instance, may function as 
barriers to learning and participation for a specific student 
with literacy problems, or they can support it. An inclusive 
school aims at identifying such barriers, as well as 
acquiring the resources to address and remove the barriers. 
In our case, how can the use of ICT help to overcome 
barriers to learning and participation for students with  
SEN? We ask whether and how ICT-related pedagogy is 
supporting the development of learning and participation, 
i.e. increasing inclusion in education. Pedagogy can be 
defined as "what one needs to know, and the skills one 
needs to command, in order to make and justify the many 
different kinds of decisions of which teaching is 
constituted" (12). Pedagogy then includes knowledge and 
skills concerning children and their learning. 
What are the affordances of ICT in teaching and learning 
related to students who struggle in school? According to 
Edyburn, Rao, and Hariharan (13), "Technology is often 
viewed as a promising intervention for diverse students to: 
a) gain access to the curriculum, (b) foster engagement, and 
(c) improve educational outcomes" (p. 357). The notion 
"diverse students" as used by these authors, includes 
students (14) with disabilities or other problems that may 
hamper learning, in addition to, for instance, students with 
an immigrant background. The authors highlight two 
common approaches associated with technology for 
diverse learners: assistive technology and universal design 
for learning.  
Scholars also claim that ICT has the potential to promote 
inclusive education (15-19). Florian (17) states that “the 
use of ICT in responding to special educational needs 
opens new opportunities for participation and inclusion in 
the culture, curricula and communities of school” (p. 9). 
She argues that technology can compensate for differences 
among learners and create conditions for equal opportunity 
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to learn and equal access to the curriculum for all. Abbott 
(18) has introduced the term e-inclusion, or digital 
inclusion, for the use of digital technologies to enable 
inclusive learning practices. Abbott suggests three 
categories of ICT usage for e-inclusion: Technology can be 
used 1) to train or rehearse 2) to assist learning, and 3) to 
enable learning. The first category represents the 
traditional use of ICT, such as software, for drill and 
practice for individual learners. The second category refers 
to assistive technology, which is normally used to 
compensate for physical disability or difficulty. While the 
first two approaches seem to put more emphasis on 
technology than learning, the last category gives 
technology a more modest but complex role in e-inclusion. 
Abbott argues that using technology to enable learning 
“foregrounds the need to pay attention to the role of 
teachers, and others, in creating the conditions within 
which digital technologies can be appropriately and 
effectively used to support e-inclusive practices” (p. 20). 
1.4. Previous Research 
The belief that ICT in education enhances learning and 
participation for all is widespread. 
Research on the relationship between use of ICT and 
students’ learning shows contradictory findings. Despite 
huge investments in technology, we lack clear indications 
that ICT actually promotes learning in school, when 
looking at the broad picture. When it comes to special 
education, the situation is more or less the same as for 
students in general, despite the existence of useful tools and 
software for students with various learning difficulties (16). 
However, there is evidence from Norway and elsewhere 
that students who use such tools can improve their learning 
outcome, for instance dyslexic students using adequate 
technology being able to overcome some of the barriers 
they experience (20). For persons with impairments, 
various digital devices can facilitate learning and 
compensate for their loss to some extent, if they have 
access and competent support, as put by the World Health 
Organization: 
Assistive devices and technologies such as 
wheelchairs, prostheses, mobility aids, hearing aids, 
visual aids and specialized computer software and 
hardware increase mobility, hearing, vision and 
communication capacities. With the aid of these 
technologies, people with a loss in functioning are 
able to enhance their abilities, and are hence better 
able to live independently and participate in their 
societies. (WHO 2014) (21). 
However, research on the use/usability of ICT for 
students with disability is practically non-existent, both in 
Norway and internationally (22). Based on the little 
research that exists, we can state that although digital 
technology has opened new opportunities for participation 
and learning, it seems that schools thus far have not been 
able to exploit digital technology to achieve more inclusive 
education (16, 22, 23). But, Norwegian teachers do think 
favorably about ICT, for instance the majority of 
Norwegian teachers in the 7th and 9th grades agree that the 
use of ICT promotes reading, writing and collaboration. 
More than 80% agree that the use of ICT facilitates 
differentiated teaching (24). However, the bi-annual 
Monitor evaluation reports from the ICT center do not 
study “the use of ICT for inclusion,” understood as 
inclusive settings for students with disabilities/special 
needs.  
ICT is not only treasured for its compensatory value in 
education, but, as indicated by the WHO above, through 
this technology opportunities to participate in society are 
increased. Barriers to participation are removed or reduced. 
Already from the 1960s and onward it has been claimed 
that technology helps to increase participation and 
inclusion for learners with disabilities, in and out of school 
(16, 25, 26).  
Using new technology may also have negative effects. 
Some learners receiving special education feel stigmatized 
when using technical aids that are designed for disabled 
people (27, 28). According to Söderström (22), these 
learners therefore prefer using the same technology as the 
rest of the class.  
In a Danish qualitative study, Svendsen (29) has tested a 
pedagogical design focusing on four students with literacy 
difficulties using reading and writing technology. The 
design had two objectives: to strengthen students’ 
development of independent technology-based reading and 
writing strategies and promote the students’ inclusion in 
general. The study indicates that there is a positive 
relationship between inclusion and learning outcomes. The 
two students who are fully socially and physically included 
are also the two students who develop the most 
technology-based strategies. The opposite goes for the 
other two students. The test showed that the pedagogy had 
an impact on the students’ inclusion physically, socially 
and psychologically, as well as learning outcome. It 
appears that the computer as a primary artefact has an 
impact on the students’ ability to cooperate and participate. 
Other issues influencing inclusion are whether students’ 
use of reading and writing technology is integrated into the 
planning of teaching, and whether teachers have the time 
and support needed to carry out the planned design. 
2. Methods and Materials 
2.1. The SPEED Project – About the Quality of Special 
Education 
As previously mentioned, our study is part of the SPEED 
project. This research project, which was funded by the 
Norwegian Research Council, looked into the quality of 
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special education in primary and lower secondary 
education in Norway. Data about whole cohorts of children 
at the schools in question were also collected, not only 
about those receiving special education. A range of 
methods have been used. Children as well as their teachers 
and parents are informants. 
The present article refers to survey data from students 
and teachers as well as classroom observations and 
interviews. Data collection mainly took place in 2013–
2014. The sample in the survey is 4 cohorts of children 
(with and without special education) between 10 and 15 
years old and their teachers. They represent all schools in 
16 municipalities across southern Norway. The response 
rate was 80% for students and 73% for class teachers (30). 
The number of informants (N) differs between the 
variables and will be shown in the results tables. 
2.2. Survey. Indicators of Inclusion and ICT Use 
Seeing inclusive education as being about developing 
learning and participation in schools, we have chosen 
indicators of learning and participation to see how the 
students and their teachers experience the situation. In 
addition, students were asked about their ICT use. The 
questions used in the digital survey were selected from 
national and international instruments that are proven 
sufficiently reliable and valid; see the references in the 
table below. Five factors were constructed: «social 
relations», “social isolation”, “engagement”, “academic 
achievement” and “total use of ICT”. The construction of 
factors meets the statistical demands of scale constructions, 
i.e. high Cronbach’s alfa and medium inter-item 
correlation (30). 
Table 1.  Operationalization of indicators in the survey 
Infor- 
mants 
Inclusion as developing 
participation 
Sources for operationalization 
of indicators 
Inclusion as 
developing 
learning 
The extent of 
ICT use 
Sources for operationalization 
of indicators 
Students 
Social relations 
(10 questions, see below) 
Social isolation 
(3 questions, see below) 
Eccles & Midgley (31), Eccles 
& al (32), Moos & Trickett (33), 
Ogden (34), Nordahl & Sørlie 
(35), Nordahl (36, 37), 
Sørlie & Nordahl  (38) 
 
Total use of 
ICT 
(7 questions, 
see below) 
Hatlevik, Egeberg, 
Gudmunds-dottir, Loftsgarden 
& Loi (39) 
Class 
teachers   
Engagement 
(4 questions, see 
below) 
Academic 
achievement 
(3 questions, see 
below) 
 Skaalvik (40) Gresham & Elliott (41) 
Questions in the factor «social relations» (student replies) 
Social relations in school are about the children as well as teachers and other adults, but here our focus is on the peer 
relations, the scale being from totally agree (1) to totally disagree (4): 
 If someone is having problems, classmates will help 
 If someone is exposed to injustice, classmates will help 
 The students in this class know each other well 
 The students in this class are friends 
 Some students in this class do not go well together 
 I have become friendly with many students in this class 
 In this class you are accepted even if you are not as clever as/ differ from others 
 My classmates leave me in peace 
 My classmates like me 
 I do not get along so well with some of the students in class 
Questions in the factor “social isolation” (student replies) 
Social isolation was operationalized in three questions, asking the children to tick off on a scale from 1 (never) to very 
often (5): 
 I feel lonely at school  
 I am sad at school 
 During breaks between lessons, I am with other students 
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Questions in the factor “engagement” (teacher replies) 
Class teachers regarded on a scale from 1 (very high) to 
5 (very low) the student’s 
 motivation to succeed in school 
 ability level compared to others in the class 
 interest in learning in the lessons 
 efforts during lessons 
Questions in the factor “academic achievement” (teacher 
replies) 
Class teachers were asked to assess the academic 
achievement of the student on a scale from 1 (very low) to 
6 (very high) in the subjects Norwegian, mathematics and 
English. 
Questions in the factor “total use of ICT” (student replies) 
The following questions were put to the students about 
how often they use ICT in their schoolwork.  It was made 
clear for the informants that the notion “computer” 
includes artefacts like PCs, Macs, tablets, iPads, and 
mobile phones. All variables have a nominal scale ranging 
from 1 indicating the lowest level of ICT use to 5 indicating 
the highest level (1 Never, 2 Several times a month, 3 Once 
a week, 4 Several times a week and 5 Daily). 
 How often do you use computers in the subject 
Norwegian?  
 How often do you use computers in the subject 
mathematics? 
 How often do you use computers when presenting 
for the class? 
 How often do you use computers to write 
assignments? 
 How often do you use computers to take notes? 
 How often do you use computers for collaboration? 
 How often do you use computers to communicate 
with the teacher? 
Analyses 
The statistical analyses that were carried out include 
factor and reliability analyses with satisfactory results, in 
addition to analyses of frequency and variance (30). In the 
analyses, we have tried to find links between the use of ICT 
and indicators of inclusion. For ICT use, we have 
constructed two groups of students—the high-frequency 
users and the low-frequency users—to study possible 
differences between high and low usage of ICT. By using 
the principal component analysis in SPSS, we found that 
the seven questions on ICT use can be reduced to one factor 
representing students’ use of ICT in school. The factor, 
Total Use of ICT, is computed as the sum of scores on each 
of the underlying questions. Total Use of ICT ranges from 
7 (if the student has scored 1 in all seven questions) to 35 (if 
the student has scored 5 in all the questions). According to 
our definition, students scoring 21 or higher on the Total 
Use of ICT belong to the group of high-frequency users, 
while students scoring less than 21 belong to the group of 
low-frequency users.  
In the analyses we also compare groups of students with 
different learning difficulties. In the survey the class 
teacher answered for each of the students in his/her class, 
including ticking off on a list of difficulties the student 
might have3. 
In some of the tables with statistical comparison of 
groups, we use the PISA scale where the overall average is 
set at 500 points, and one standard deviation (SD) equals 
100 points. Differences (effect size) of 0.4 SD (40 points in 
the table) or more are often regarded as significant 
differences. For instance, in table 2 below we see that most 
groups of students with SEN use ICT more than the 
average score of 500, and definitely more than their peers 
with no difficulties (score 492). But most differences are 
relatively small; only for students with reading and writing 
difficulties the difference is significant (score 542), i.e. 
more than 40 points. 
2.3. Classroom Observations and Interviews 
For the classroom observations, an instrument based on 
the "Time-Sample Measures of Behaviour" approach was 
developed (42, 43). The target of the observations was 
students formally identified as having special educational 
needs (SEN) according to § 5.1 in the Education Act, 
hereafter called "students with SEN." They were taking 
part in special education lessons in or out of their regular 
class, usually in a part-time special education program. The 
student was observed when participating in special 
education as well as in regular lessons. Every 5 minutes 
during one whole day at school, the observer ticked off the 
actual activity the student was displaying or the situation 
(s)he was in. The categories were predefined. The age of 
students was between 11 and 15. A total of 164 students in 
25 schools were observed. Short interviews were also made 
of the observed students and their teachers. 
3. Results 
3.1. Introduction to Results 
The results are based on quantitative data (survey) and 
qualitative data that have been quantified. In the survey, the 
class teacher answered for each of the students in his/her 
class, including ticking off on a list of difficulties the 
student might have. In total, 24.3% of the students were 
3 In this project we have defined the following nine categories of learning 
difficulties or disabilities: Hearing impairments, visual impairments, 
ADHD-diagnosis, behavioral problems (without ADHD), reading and 
writing difficulties (students with literacy difficulties but believed to be 
within normal intellectual level), learning difficulties in mathematics 
(students having difficulties in mathematics but believed to be within 
normal intellectual level), other learning difficulties (students having 
academic difficulties but believed to be within normal intellectual level), 
general learning disabilities (students with problems in many subjects and 
not believed to be within the normal intellectual level) and other 
difficulties (like motor difficulties, special health problems, language 
difficulties (but not being a second language learner)).  
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seen by their teachers to have difficulties of some sort. Out 
of these students less than ⅓ are referred to special 
education (7.1% of all students), most of them just a few 
hours per week. The tables below refer to students 
receiving special education and sometimes to the bigger 
group of students with different learning difficulties. 
Special education is the main formal system for addressing 
students’ problems in schools, and the overarching aim of 
the SPEED project has been to look into the quality of this 
system. Why some students with difficulties are referred to 
special education and others are not is often unclear. This is 
in itself an interesting issue, but beyond the scope of this 
article (cf (44)). 
In the text below, the figures are commented. Even some 
additional findings that are not in the tables are included in 
the text, in order to nuance the picture. In the figures 
adaptations were done for inverted questions, so that high 
scores always mean the most desirable option. 
3.2. The Extent of ICT Use 
For a start, we wanted to determine whether there were 
variations in ICT use between different groups of students 
who were seen by their class teachers to have learning 
difficulties. 
Table 2.  “Total use of ICT” for categories of learning difficulties. Students’ replies. 
 
In Table 2, the results on the factor “total use of ICT”, as reported by the students themselves, are shown for various 
groups of students. The score of students with no difficulties is 492, while the score of all “difficulty groups,” except 
visual impairments, are higher. The highest score is from the group with reading and writing difficulties, 542. This is 50 
points (0.5 SD) more than the group with no difficulties, which is a substantial difference. Below we will take a closer 
look at precisely the group with reading and writing difficulties compared to students without difficulties, when it comes 
to the subject Norwegian. 
Table 3.  How often is ICT used by students with learning and writing difficulties in the subject Norwegian? Student replies. Percentage. 
 
From this table we can see that 29,4% of students with reading and writing difficulties report using ICT daily or several 
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times a week in the subject Norwegian, compared to 13,4% of students with no difficulties. More than half of the students 
with reading and writing difficulties (52,1%) say that they rarely or never use ICT in this subject, if at all (“never” or 
“several times a month”). Two out of three students with no difficulties report that they rarely or never use ICT in this 
subject. 
Observation data also helped in illuminating the extent of ICT use among the students with SEN. How many of the 5 
minutes’ interval observations revealed any ICT activity?  
Table 4.  The extent of ICT activity among students with SEN during the classroom observations. 
Total number of observations Observations of students using ICT Observations with ICT (%) 
7673 364 4,75 
We see above that less than 5% of all the observations include any use of ICT among the students with SEN. When we 
consider the number of students we are talking about—not the number of observations—we find that 36% of the students 
with SEN in primary schools used ICT once or more during the observation period, which was one whole day at school. 
For lower secondary school, the percentage was 28, which means that the higher the age of the students, the less they used 
ICT. As to gender differences in ICT use, we found that boys generally tend to use the technology a bit more than girls, 
especially in the group with reading and writing difficulties, but the differences are relatively small.   
3.3. Academic Achievement and ICT Use 
In table 5 we compare the mean score on academic achievements for the group of students reporting frequent ICT-use 
with students reporting low-frequent ICT-use. The achievement level is assessed by the class teacher. 
Table 5.  Academic achievements. High- and low-frequency ICT users. 
 
The table is split into two parts: students who do not receive special education (upper part) and students who receive 
special education (lower part). The analysis shows that for students without special education we find a significant 
difference (46 points) in favor of the low-frequency group, i.e. the higher achievement the less use of ICT. For students 
receiving special education the difference is only 7 points, or next to nothing.  
3.4. Teachers’ and Students’ View of the Affordances of ICT 
The following table shows how the students with SEN respond to three questions in the interview about computer use. 
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Table 6.  How do students with SEN regard using ICT? Percent. 
 
The answers in Table 6 show that almost half of the students with SEN feel they learn and concentrate better when 
using a computer. However, close to 20% - mostly girls - also find it embarrassing to use a computer if other students do 
not.  
Turning to the teachers, we show below how two groups of teachers regard the affordances of ICT for their students 
with SEN. They responded to four statements about this in the interviews. 
Table 7.  How do teachers regard using ICT for students with SEN? Partly of fully agree, percent. 
 
The numbers above show that generally a little less than half of the respondents express great enthusiasm about the 
affordances of ICT for the students with SEN. However, when split on students’ difficulties (not shown in the table), we 
find that for students with reading and writing difficulties, teachers are far more supportive of the statements (about 70% 
adherence). Moreover, when it comes to this group of students, special teachers clearly see more potential in ICT than 
class teachers do. 
From the observation data, we see that when the trained special teachers are responsible for the special education lesson, 
the students use ICT more than with other staff in charge. When special education teachers were responsible for the 
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special education lessons, twice as many observations of ICT use were made as when the class teacher or others were 
teaching. In the SPEED study, we found that less than half of special education lessons were given by teachers with 
special education training (45). 
3.5. Inclusion and Use of ICT 
Turning to indicators of inclusion, let us see how students identified as having SEN and their teachers score on our 
learning and participation factors. Comparisons are made with students without such needs. The participation factors of 
inclusion in this study are “social isolation” and “social relations”, as operationalized in the questions cited in section 2.2. 
Table 8.  Inclusion as developing participation. Students’ view of isolation and social relations. 
 
From the table above, we can see that students who receive special education feel more isolated in schools than their 
peers (47 points difference). However, when it comes to relations to other students in general, the difference between the 
two groups is small. This indicates that the students with SEN as a group feel reasonably well included in the peer group, 
although some are lonely and isolated. 
Turning to inclusion in the learning perspective, let us look at what the class teachers say about their students in the 
survey. 
Table 9.  Inclusion as developing learning. Teachers’ view of academic achievements and engagement for students with and without special education.  
 
Not surprisingly, we see that teachers regard the academic achievements of students who receive special education as 
far below the rest. The standard deviation is more than 1.5, which is a huge difference. However, there is also a 
considerable gap as to teacher perception of engagement in school work between the two groups of students, more than 1 
SD. 
In the two tables above, we have referred to inclusion indicators, but not to ICT. What part does such technology play in 
the inclusion efforts of the schools? Class teachers of students with SEN and their special teachers were asked in 
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interviews whether ICT is seen as an obstacle. 
Table 10.  To what extent is use of ICT an obstacle to inclusion? Teachers’ attitudes. Percent. 
 
 
The findings in Table 10 show that very few teachers 
regard ICT to be a barrier to inclusion for the students with 
SEN; about 2% said to some or to a very large extent. A fair 
assumption is that most teachers do see ICT as supporting 
inclusion. For instance, 26 of a group of 29 special teachers 
in another part of the SPEED project noted that the use of 
ICT is helpful in increasing learning outcome for students 
with SEN. 21 of the 29 also said that ICT facilitates 
inclusive practices (46). 
Special educational lessons in the subject Norwegian 
often constitute the core part of a student’s special program. 
The student may also have regular lessons in Norwegian. 
The students with SEN who were observed using ICT 
reported far more than other students that they use ICT 
daily or several times a week in Norwegian (40.5%), while 
the score of students without SEN is 9.9%. These 
high-frequency ICT users tend to like the subject better 
than others. However, nearly half of our group of frequent 
ICT users ticked off in the survey that they never used ICT 
to present for the class. The “never” figures were 30% for 
other students with SEN and 20% for students without 
SEN.   
4. Discussion 
To briefly summarize, before a more detailed discussion 
of results below, students with SEN use ICT more than 
other students, and in the subject Norwegian a great deal 
more. Students with literacy difficulties are the most 
frequent users of ICT. But generally, technology use in the 
lessons was modest for all students. Our data reveal few 
clear links between the use of ICT and inclusion, but there 
are some connections that we will comment on. 
When our results show that digital learning is not very 
widespread, this is in accordance with other findings (24). 
In the subject Norwegian where many students with SEN 
actually do use ICT a great deal, half of them never present 
anything electronically for their peers. This is not a 
promising result from an inclusion perspective, as it shows 
a lack of participation in the learning community in class. 
Despite this, students with SEN on average feel as socially 
included with their peers as other students do, even though 
more students with SEN report loneliness and isolation at 
school.   
The results also reveal the striking fact that 
low-achieving students use ICT more than high-achieving 
students. Most students with SEN are part of the 
low-achieving group. However, there are no indications of 
a causal relationship suggesting that the less one uses ICT, 
the better his/her marks. Possible explanations are rather 
that although ICT is used extensively by some students, 
relatively speaking, it is perhaps not always used in ways 
that develop the digital skills for which the Norwegian 
curriculum calls. In the current debate in Norway, this is 
suggested (47, 48). Is ICT used for other things than 
targeted subject learning? For instance, the use of ICT for 
engagement or reward purposes is quite common (cf (13, 
49)). This certainly applies to students with SEN as well, 
but their extended use of ICT is also about particular 
programs or technologies meant to compensate for their 
difficulties. Their achievements would have likely been 
even lower without the ICT support. 
Although it is not unambiguous, the affordances of ICT 
for students who face particular challenges are well 
described in the literature (cf (13, 24)). With this 
background in mind, our students with learning difficulties 
seem to use ICT far less than recommended, even if they 
use it more than their peers. Both students and teachers in 
our study are generally positive about the use of ICT, in 
particular digital reading and writing aids. What is the 
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reason they do not use it more? In the SPEED material, we 
have little information to throw light on this. An English 
survey shows that special educators in grades 6 to 8 find 
that digital aids can be useful for students who struggle 
with reading and writing, but they usually do not actually 
use them much (50). According to another study, student 
teachers displayed very positive attitudes toward using ICT 
and to inclusive education, but slightly less positive 
attitudes toward e-inclusion (15). Practical obstacles to ICT 
use that are mentioned are, among others, that the 
technology is too expensive, that it is time consuming, it is 
difficult to use in teaching, it is difficult to use for the 
student and so on. But the most important explanation that 
is put forward, apart from cost, is that many teachers lack 
skills and need more education (50). This corresponds with 
several other studies (51-54). The lack of correspondence 
between positive attitudes toward ICT and actual use is 
also expressed in the ICILS study (55). Here too, the lack 
of expertise is seen as an important reason. 
Specific knowledge in relevant digital technology is 
important for inclusion when particular groups of students 
are concerned. Broadly speaking, however, what kind of 
teacher competence is most important in an inclusive 
pedagogy? Florian (56) refers to four teaching strategies 
that are seen as helpful in promoting inclusive teaching: 
differentiation strategies, cooperative learning strategies, 
classroom management strategies, and social skills (57). 
Florian’s own research identifies additional strategies as 
well, and the one most frequently mentioned by the 
teachers she asked was developing students’ self-esteem 
and sense of belonging. In our data, we saw that class 
teachers seem to have much lower expectations of students 
with SEN than other students. Naturally, concerning many 
students with SEN, expectations concerning academic 
achievement will not be high compared to the group of 
students without SEN. However in theory, expectations in 
the subjects might be differentiated according to students’ 
actual skills and abilities; hence the meaning of ‘high 
expectations’ would vary. What is more striking in our 
findings than low academic expectations is that 
expectations in a non-academic area in school such as 
student engagement are so low. When is a student 
motivated or engaged? For instance, two of the 
engagement questions in our study were about ‘interest in 
learning in the lessons’ and ‘efforts during lessons’. 
Engagement then is a function of what is going on in the 
lessons. Any student – with or without SEN – could display 
interest & efforts if what is taught feels relevant and how it 
is taught takes into account strengths and weaknesses the 
learner might have. A source of self-esteem is when the 
learner is able to meet the expectations; hence lessons 
which communicate adequate expectations have the 
potential to be supportive of the students’ self-esteem. 
We see in our study that many students with SEN use 
ICT a great deal in the subject Norwegian. They are 
reporting to like the subject better than other students do, 
probably implying that they are more dedicated and benefit 
more as well (cf (29)). In these lessons the students would 
appear as motivated, but the teacher who answered in the 
survey either was not aware of this or did not include these 
observations in the general impression of the child.  
One out of 5 students with SEN in our data felt 
stigmatized when using a computer if others did not use it. 
Stigmatization is not helpful in developing self-esteem 
either. This pitfall will be avoided if all learners are using a 
range of methods and technologies, including computers. 
Such a strategy—universal design for learning—is 
recommended for instance by (13, 58). Keywords are 
variation and flexibility in teaching and learning strategies 
in the class. In addition, individual adaptation of assistive 
technology will be needed for some as well, but the stigma 
by using it will lessen if there is a basic level of universal 
design for learning.        
The crucial point is not only how much digital 
technology is used, but how it is used. To use it adequately 
in education, the teachers’ digital competency is the key 
factor, in our case particularly the competence in using ICT 
in special education or in teaching other learners who 
struggle. We assume that when the best-qualified teachers 
use ICT more, this is due to better digital qualifications, 
and that better qualified teachers support children’s 
learning in a more professional way. The latter is shown by 
many writers, for instance Egelund et al. (59). In our data, 
we see that trained special educators use ICT in their 
teaching more often than other staff. But special education 
in Norway is not always given by the best qualified staff; 
only in half of the special education lessons observed in the 
SPEED project was the special educator in charge. Pairing 
the competent special educator and the child who has a 
statement of special needs has the potential of increasing 
learning. 
In teacher education and in in-service training, the 
students/ teachers need to meet and become comfortable 
with some artefacts and programs within ICT to be able to 
analyze the affordances and limitations for their own 
teaching. The European Agency for Special Needs and 
Inclusive Education (26) has been looking into ICT for 
inclusion in several European countries. One strong 
recommendation from them is that the training of 
educational staff in the use of general and specialist ICT 
must be considered a priority area. This brings us to a state 
or systems level, while our research has been dealing with 
teacher and student experiences. But inclusion challenges 
the cultures, policies and practices on several levels, from 
the individual student to teacher education and overarching 
values as well as national policies; see Table 11 below (cf 
(44)). On each level, issues of developing participation and 
learning will need attention. We have listed some examples, 
a few of them with a question mark. Our inquiry has been 
on levels 1 and 2, and we believe that increasing 
research-based knowledge of what is happening on these 
levels will inform decisions on upper levels. And reversely, 
decisions on upper levels strongly influence daily school 
life for teachers and students.  
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Table 11.  Levels of inclusion. Examples of barriers and support to inclusive ICT in Norwegian schools. 
INCLUSIVE ICT 
Inclusion as developing learning and participation in schools 
Levels of inclusion BARRIERS to inclusive ICT SUPPORT of inclusive ICT 
5. STATE level: Values, ideologies and 
policies. Teacher education. 
Does teacher education emphasize issues 
of ICT and inclusion sufficiently? 
Legal rights and inclusion ideology are 
in place. 
4. MUNICIPALITY/school owner level: 
Organization & economy. 
Does in service training give priority to 
e-inclusion pedagogy? 
Investments in technology are 
relatively high. 
3. SCHOOL level Sufficient teacher competence regarding ICT and inclusion is not widespread. 
The access to relevant hardware and 
software is usually quite good. 
2. CLASSROOM level: 
Teaching and learning 
Teachers’ expectations to the engagement 
and learning of students with SEN are low. 
Potentials for teaching and learning with 
ICT are underused. 
Sometimes ICT is used to engage 
students and remove barriers to 
learning and participation. 
1. STUDENT level:  
Does the student learn and participate? 
Students with SEN sometimes feel 
stigmatized using ICT. 
Students with SEN feel socially 
relatively well included. 
 
5. Conclusions 
Our main intention with this study has been to explore 
the relationship between ICT and inclusion for students 
seen to have some sort of difficulty in school. Our first 
research question was: To what extent is ICT in any form 
used by students with learning difficulties? 
Findings indicate that digital learning is neither very 
widespread in regular nor in special education. However, 
students receiving special education on average use ICT 
more than other students, particularly in the subject 
Norwegian. The teachers and students in question 
generally treasure the affordances of ICT, as do many 
experts, so there is probably a much greater potential still 
for supporting learning and participation by using ICT for 
students who struggle. 
The second research question was whether ICT is seen to 
support inclusion for students with SEN. According to our 
data, there are few indications that ICT plays a distinct part 
in either supporting or preventing inclusion. Generally, 
compared with students without SEN on our inclusion 
indicators, we see that when experiences of participation 
are concerned, the students with SEN answer that they feel 
almost as accepted and involved in a social fellowship as 
other students. However, it is worth noting that there are 
clearly more students with SEN than others who see 
themselves as isolated at school. Preventing socially 
exclusionary mechanisms—and addressing them if they 
occur—is an important aspect of an inclusive pedagogy. 
Creating such a climate in class can be seen as part of the 
notion e-inclusion (18). 
Looking at inclusion as developing learning, class 
teachers’ view of the students with SEN is not so inclusive, 
since these teachers seem to have much lower expectations 
towards students who receive special education than to 
other students. The effect of teacher expectations on 
learning is well known (cf 60, 61). The subject Norwegian 
is an exception in our material; here we see a likely direct 
link between frequent ICT use and improved engagement 
and learning. This is a rare case in our material of a 
reasonably clear positive connection between ICT and 
inclusion. 
A negative relationship between ICT and inclusion is 
also identified in our results: approximately 20% of the 
students with SEN say that they feel stigmatized using a 
computer if they are the only ones doing it. Stigmatization 
processes will affect self-esteem and learning negatively, 
thus undermining inclusion (62). To avoid such a situation, 
we recommend a universal learning design, implying in the 
case mentioned above that all students use computers, not 
just the students with SEN (13). It is promising that the 
Norwegian government in a recent white paper suggests a 
demand for digital learning tools to be universal (63). 
Still, some students with learning difficulties or 
disabilities will always profit from additional, individually 
adapted assistive ICT, as long as stigmatization is 
minimized and teacher competence is high. We see that 
when well-qualified teachers are responsible for special 
education, ICT is used more, but only about half of the 
teachers in charge of special education have further 
education in special education. Even many of those who 
have relevant qualifications probably possess limited 
insight into ICT as part of an inclusive pedagogy. So, our 
other recommendations are to improve preservice and 
in-service teacher education in these matters (cf (15, 26)) 
and to match students with SEN in schools with highly 
competent staff, as there seems to be a mismatch between 
access to technology and teacher competence in using it. 
The government proposes that knowledge about ICT for 
students with SEN has to be disseminated (66), which is 
 
610 To What Extent Does Information and Communication Technology Support Inclusion in   
Education of Students with Learning Difficulties? 
good, but it remains to be seen how and when. 
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